Results-From the distribution of biopsies and tumours in sibships, it was possible to estimate the incidence of tumours in the population (0-052) and in siblings of affected (0 083), and to apply to such distributions current methods for the estimate of heritability (h2 = 0-246) and of recurrence risks of tumours in sibships, age independent.
recurrence risks of tumours in sibships, age independent.
Conclusions-The study shows that the procedure resulting in the estimation of incidences and recurrence risks for tumours could be completely automated, and extended to whole populations and homogeneous subgroups in post industrial cultures.
There has been dramatic progress in the genetics of cancer in the past decade, particularly in the elucidation of genetic mechanisms resulting in malignancy.' Such progress has mainly been due to the identification of oncogenes in retroviruses, and of their homologues in cellular genomes, through techniques of chemical genetics. 2 It was observed that malignant transformation may occur when the product of an oncogene is more abundant than necessary in the cell, as occurs when a mutation in the gene promoter favours transcription, and when a product is changed, as when there is a structural mutation in the oncogene.3 Both types of mutation may occur sequentially.4
The molecular approach to the genetics of tumours may eventually lead to the control of malignancy, and this aim may be the most important endeavour of health research in our time.
However, the genetics of tumours may also be studied from the point of view of the family aggregation of cancers, to resolve the predisposition to tumour formation, or its actual onset, into segregational units5; or at least to compute the heritability of the disease in such a way that an additional dimension is offered to the physician in dealing with early detection of cancer. The physician will be able to 
Methods
On March 3, 1983 , the population of Ferrara was 157 823 persons, all listed in the memory banks of the mainframe computer of the municipality. For each person, the data available included family name, forename/s, date and place of birth, address in town, father's name, family name and forename/s of mother, civil status, occupation, and school level.
The file was sorted by family name, name of father, family name of the mother, and name of mother. All individuals belonging to the same full sibship and residing in town were then grouped together; sorting on date of birth within sibship allowed us to separate from the same sibship adjacent individuals between whom there was a birth interval longer than 20 years.
The sibships were tabulated in alphabetical order, the family name first, then the name of the father, the family name and name of the mother The main criterion of linkage was the identity of names and year of birth in the index file and in the sibship file. The linkage was done by visual inspection of the files by four of us (GM, EG, GB, and GDA). The patient file number, found on the diagnostic card, was transferred to the printed sibship file. The sibship file, completed by patient's record number, was used to access the document with all medical data pertaining to the patient. The sibship file was then completed by type of tumour per affected individual. In the patient record file, further data (such as present address) were used to confirm match between an individual in a sibship and a diagnosis.
The operation was initiated in April 1983 and terminated in May 1986. After that time, we were in a position to compute the frequency of tumours in the sibship files, their recurrence in sibships, o... Sibship  size  0  1  2  3  4  Total   1  6285  982  7627  2  2002  412  51  2465  3  498  198  60  7  763  4  118  73  19  210  5  34  37  14  2  87  6  11  11  4  1  1  28  7  5  4  1  10  8  3  3  2  8  9  1  2  3  10  1  1  Totals  8957  1721  152  11 1 10 842 In table II, we give the distribution of the number of siblings with at least one biopsy by sibship size. Again, this is the sibship size in Ferrara as ascertained under the restrictions described above. Furthermore, the probability of a person undergoing biopsy is clearly dependent on the health facilities available to a population group; so it would not be meaningful to calculate the heritability of the phenotype "biopsy" in sibships. However, we can examine the distribution of the number of biopsies per individual; it is given in table III. The logarithmic transform of the distribution is given in fig 2; a straight line fits the logarithmic distribution, indicating that, in this area and in this population, with the available medical facilities, the frequency (y) of the number of biopsies (x) tumour, independent of degree of malignancy, Size  0  1  2  3  Total   1  6857  410  7267  2  2256  203  6  2465  3  652  95  16  763  4  176  32  2  210  5  62  23  1  1  87  6  21  5  2  28   7  9  1  0  10  8  7  0  1  8  9  2  1  0  3   Totals  10 042  770  28  1  10 841 with the methods of Falconer, from table V. In the appendix, we describe briefly the methodology proposed by Falconer for data in the form of incidences which refer to "all or none" classification, such as tumour or no tumour.
It is appropriate, since we use the file in which most, if not all, tumours of the Ferrara area are listed, to use a model of truncate selection5 for the estimation of the segregation frequency, namely of the incidence, of tumours in siblings, to be compared with the incidence among non-related individuals.
In the general population the frequency is: Several observed risks can be calculated from the data. First, the risk of at least one cancer in a sibship, independent of size and age, is 799/10 842 = 0074; the risk of finding a second affected sibling, given that there is at least one in the sibship, is 28/799 = 0 035; and the empiric risk of a third sibling affected, given that there are-at least two in the sibship, is 1/29 = 0034.
To formalise our approach, let us consider the observed probability of occurrence of cancers in sibships of size 1, or p(r= lIs= 1). We have In In this pilot study, it was possible to automate completely the creation of a sibship file from the individual records of the town municipality. The linkage of biopsies and cancers with sibships was performed by human operators, since the biopsies and cancer records were not on computer readable media. However, once they are on magnetic media, the linkage is not expected to be more difficult than the linkage of siblings from population records, which is already achieved.
The results of record linkage from this study may be summarised as follows: (1) description of the distribution of sibship size in a modem town; (2) description of the distribution of the number of biopsies per individual as a function of subsequent diagnosis; and (3) estimation of incidences and recurrence risks of tumour in sibships. The study shows that it is possible to automate the procedures completely. Given the low cost and high speed ofpresent day computers, a project of record linkage of larger size seems attractive-say, the whole population of one town with specific medical records, under the assumption that (a) the medical records are on computer readable media and (b) the town meets the costs of producing the sibship files necessary for the study. The 
